Inhibition by 2,4-toluene diisocyanate of the calcium signaling of neuronal nicotinic acetylcholine receptors in human neuroblastoma SH-SY5Y cells.
Toluene diisocyanate (TDI) is widely used as a chemical intermediate in the production of polyurethane products such as foams, coatings, and elastomers. In exposed workers, chronic inhalation of TDI has resulted in significant decreases in lung function. TDI-induced asthma is related to its disturbance of acetylcholine in most affected workers but the actions of TDI on nicotinic acetylcholine receptors (nAChR) are unclear. In order to understand the role of TDI acting on nAChR, we used human neuroblastoma SH-SY5Y cells to investigate the effects of TDI on cytosolic free calcium concentration ([Ca2+]c) changes under the stimulation of nAChR. The results showed that TDI was capable of inhibiting the [Ca2+]c rise induced by nicotinic ligands, epibatidine, DMPP and nicotine. The inhibition was remained, even increased after chronic treatment of TDI. Our study of TDI acting on human nAChR suggests a possibility that the human nerve system plays some role in the toxicity of TDI in the pulmonary system.